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(54) INFORMATION RECORDING METHOD AND 
OPTICAL RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an information 
recording method capable of reducing the difference in 
characteristics of reproduced signals between the case 
reproduced with a recording wavelength and the case 
reproduced with a reproducing wavelength » or between 
the case reproduced with a recorder and the case 
reproduced with a reproduction exclusive device. 

SOLUTION: The fluctuation of the optimum recording 
state due to the difference in resolution of the 
reproducing device is suppressed and the reproduction 
interchangeability Is improved by such a manner that a 
ratio of the pulse emitting time Ttop+Tmp*{Twd-3) to the 
difference tstop-teend between the top pulse emission 
starting time tstop and the final pulse emission ending 
time teend is set to be 0.7 or larger so as to optimize 
the recording state to record the information. 
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ilics^-r'&llKia)/^;uxHsj^B#Fpi<;)iij^7{)<o. 7 ia±ir 

ISS^?tLfcmfBl^a$SW?S/^;ux^3tS[ff^r*MtBU-i^ 
3fe;JS ^ fl^t * i± U-Hf 7t I c cfc y If S[;!)<f Bfi * H S C <h 

^*tiist<t-r^3^fBii^ii»o 

[ii^ii4] iJ.^7tf< ^*>gs-7-<7^iBfi^^fc(S6(7:) 

n';l.x BBS^J;? T B#Fb^ <b CDMI:: ^ ^^^(D/ N^;uxfis|^ 
B$fe1cDii)^;b<0. 7la±(3lSS:^tir'tt^g;b^^I^fi^*^^ 

fBIS^t^?a:!ft^iI 3 4 IBt6(7)ptlBltjiI<*o 
[000 1] 

^^;!)<M;^j:>g)Jl±tT^<5gffi^tt^#'§)IBfi^Bg^^5tSBfS^^ 
;&l/-^-(D'tS$gIBi5:^;ilciat* 
[0 0 0 2] 

D (Compact Disk) -^i^C D - R O M^CDH^Ufflyr 

fe^^^^T^-f T^fflL^friitB§^?t7^^X^-^. 

'=r^T'km\.^fz.%^7C^t^U\^0 (Magnetic Optica 
I) T■Vx^^^l^^bi!!^7^^7^i:<!:;^)<;iS^tlrL^ 

^f>;gN A>y*^3U>X|Cck*X7K-> hS<D/N5^b-\^asS 
ffia)*Sffl?E*:i:lCc^ DVD (Digital VersatileDi 



sk) -ROM, DVD-R (Recordable) . DVD- 
RAM, DV D — RW (Rewritable) 
X O A< Hffl^bfSPglc A o T i> o 
[000 3] d vd-r vx-xAicfc 

C^r^*. IBfl;JS:S3!)<6 3 5 nrnTfey. M*;J6S;b< 6 5 
[0 0 0 4] ^fc. tBfi;^S<l:H±;J$:^7b<|Hl-trfeor 

y A^oi^^ix^^coas^iccfcor, isi-iBfias^ 

S*LTtS±irffl^«<!:fBi*^S-C*$t4/)<*#<ie*o 
[0 0 0 5] 

[^Bj7b<fi?;*Lci:5<i:-r^iiii] ROMA<#iS-r€)3fef^ 
>f X^ vX^A^^fCfcLNTf*. IBiiplHg^f^T^^T 
(i. ROM<!:(7)S^t4;b<S4.aST?fe'S)o ISoT. 
(S D V D-RCD:®^. D V D - R O Mx^JEcD;:^ S 6 5 O 
n m CO W^^ffl TMS V ^> ^ Jdc $ H -5) 

[0 0 0 6] L7b^L. S*^e^^c#t4cO:;*^tL^7feSBfi^IS 

^1 2(r:Tt-rcfcai::iaft^m (;fieS6 3 5 n 
m) g#-t?S^L/rii^a)^X hv*:/^?;6<i#t>*i«)SBii 
H^Uffii^S (?«S6 5 0nm) TrS^Lfcig 
^(D-^x hv?^v^;bM#i^H^tBfSlfe1^<t(*:^^<M^fo 
T L*3ii^;5)<fe'&o E]12"ef*. ;fi:^6 3 5 nmlZcfc 
-SS^-ei^IBfS/^'^— 1 O. SmWifi^Slr-IBiiL/rgji^ 
T'^X ;fi^S6 5 O nm-ClilBiS 

/n''^— 11- OmWifil^-eiBfSLfzSP^^-c^x h v-:/^ 

[0 0 0 7] |l|^^5l](Dii^. ;S:g:6 3 5 nmtr^X h V 
^V'$^?!)<^#«^;f^'5t^lS/^^— 1 O. 3 mWifij^-ClBlfr -5 
c:<tr-:x^>^ 1 2. 0%/)<i#^ttr ;S:g6 5 O n m 

rs*Lyr^^(c(i. v^y^3i)<i 5. o%figic;ior 

L*3o i;*V^MS{*:t;fie:^6 3 5 nm(Dii^l3 

Irb^r. ;ft:S6 5 O n m(7:)li'&(7)v*v5' l*:fciliilC^^bL 

[0 0 0 8] ;!)^<hL^oT. S^Uffl^S (;fi[:S 6 5 O n 

(;J^:^6 3 5 nm) T? gBft-T d <t (i^^ nTt^tr fc^ o 
tf^fib. :g±#fflSS (;j£:^6 5 0 nm) T^Xhv^^y 
^;^,q#^,tl*J:9^^:fBI*^^T3fc^6lzli. IBIt^S (;JS 
S6 3 5 nm) a»T'?Ef l>IBit^?Tt^^clt 

tBlt:^;£ r l**t -e ^ < ito T ^ o 

[0 0 0 9] ^4^Tv>-?< h y •^iSffi^Jfiflci^- 

T^-fe'V h^i#fc-y:TfBii-rs:^;i4i%^^HS3!)^, ^(D 

[0 0 10] ia±CDc):5l::. Fp^ii^i:c7)fifBfSi^S<5:li* 
^SlCcJ: -oX'^v^ ^ C ^ f£ It T < , iBiS 
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[0 0 1 1] -^CT. :fimmit. mm^Rtm±'A^t 

[0 0 1 2] SicLNl*, IBISES tS^Uffl^MA^aitlr 

[0 0 13] ^fc. mmis.i}<m< ROMt(r> 

[0 0 14] ^i^lz^ :$i%mit. 
[0 0 1 5] 

[ns^^^-r-sfctfxD^fs] is^rn fBKojfiBji*. 
$-t±r3feiBiiJii{*ir u— tfjt^ fiB*t Lxm^mmmyj 

SI^IBfi■r4'lf#gIH^:^^^lc^;l^T. 5fe&i/<;i';^SB|tgg 

/^;u;^fiBStffiirBicDii]-&*<o. 7 iu±i-ls^^^xfcHtiiBI^ 

[0 0 16] '^-dx, ^my^)i^7.m$^mt>hmmtm.m^< 

0581)^^0. 7&L±izm^Lxtm^m^mmitr^;z 
iric^y. m±mmi(Dmm:h<Dmiz^hmmtm^m<D 

fz. mm^m^mAm±&m.<Dmm:h<Dmiz:k^ < &n 
Lui'^tztb. mm(Dopcm<Dtim^m=tmmxm 

[OO 1 7] li3Rifl2SBK<Df6^l*. If 1 tBtEOtt 

?t.BBit^FBi<Dfii^*« o . 7 ju±i-iss $ Mzmm'^mm 

[0 0 1 8] ^SoT. S^MlClili^m IB®(J)^B^t 
f::*b<D/^;u;^^5t-fifffjroii^lCJi|B<D|fef^^ iSfc^ .i: ^ 



jsfc-r c t .t^f y . J: y-sa»4--5ii±s}§!i4$fit« 

[0 0 19] H3}tiI3lBlE(r»f|Bjii, BrSOtB^^lg):^ 

nc .Slf jIS^S<)/d:/^;uxf|pt;fiEff$-C?^3t $ 1±fc U— -bFitA^ 
!!B|t$*i.THtl8B8B^|gS3:^5Clc»-:J < 7— J7 Xli7.'<- 
O. 7 JU±lcSS$*ifcmiBl^a^6<J>Ei:/^;u;^fl3t;«ff$ 
r-HllB U— 9=3t;TS$fg3t^?1±fc U-ifitiri y «ffiA<tB 

[0 0 2 0] ^toT. 5feM/N';u;^,¥.StP*S^feTi:M$t/^ 

)\^7.mmi^-Tmfiit(r>mzn-rhm^.<Df^}v:Kmm^T^ 

(Df 1)^ A< 0 . 7 )a±|-tSS ^? *^•C tB^ttSA<SJl^b $ 

•c«iBA<iBits;h.-sci:icj:y , m±^m<Dmm.ti<Dmi 

lc^i,gJgiBIStt^<D^iS*}£nf<|-rS-<t7b<T'^, 
SJlStt<D;SLN3tfB»j«i*t ^fz. a5SIBIttt®*< 

a>OPC*<DiB^'gSt,ffiffiT',^«^, tBlt<D««ttt.S 

y, ROMm<om±Mmmm.t<nM.^^^nitim%>±. 

[z^ X K^7^vSi^IV-v>ro^^;l^3tf^li^«^*i:^f■5o 

[002 1] «*li4SBl£(©^B^I*, ii*ll3iatE<D3t 

wMmm<r>Wi-^t< o . 7 $ *trtf igA<iBit ^ 

[0 0 2 2] ^itoT, S*W(^l*it*Il3tBttCDfSB^t 

fcit»ro/<;ux|5l5t;J6«$»li-&lc±tB£DlS^ii^$5Sfc-r 
lcUfc<Dt?. ■E•^^J:y4,3®L^V-<7±TlcrDL^r*^^^^ 
<t <!:4-y , J: y-JlS5?3tf-5ll5t5SI'tt3!)<5t« 
$^xfc3tfBSi!iS«:t4--S), 

[0 0 2 3] m^JSSsBKOTflB^id:. sBanjHg'Slfl*!! 
3XI±4ta«<D3felBISj!g^*lCfcL^T, IB^SSOt'— A 

[0 0 2 4] 1i£oT. tB^;K«i:fl^;i5Si:A<l^--Cfe 

^^ttmtii^mmxmm^Him-^iz. iBi$;ft«-t?i? 

[0 0 2 5] 

mziz&'^i^xmBMt^o 

[0 0 2 6] <^j'«r>^-r, ^%mm\t. mm.Ltzjzo 
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o T ft ^ ^ tf) . V -y •S' V <v ^ <7) te!*/ < r? - ttc# 
ISy^l+'Jirt^Ti^ m^ts<Dm(D^M\z^^T'^>/- h'J 

[0 0 2 7] <^*^>tZ^T% ?ll£r|ili(Ctti!DorL^ 
^;jSfi6 3 5 nrT.3fi^^05#^t$:U— <f $}gttLfc3te-y 
T 6 5 O n m jfi^<7)iti»<* U -- tf Slttt L 

rol;m±. fi?^:*3l±;-fiE:g6 5 O nmifil^CD^iaH^^-lf 

^}§tE Lfc t° i:? T -y :f(Dy5i3<m < , il=tfc-Cii<gfi?^ 

T -y ::'"-eS^-r -S ^ ,»: 'tf o T -1) o 

[0 0 2 8] ;$:jli£CDft^^(*. CW<J; -plcgBliiSMCDh: 

t&&mm.<D t'- LTlf^lf fflSSO) f- 

•&g!tt^l*WT<Dli^<DiiiS^-t±lcJ:y3^±-r-&o fin*>. 

®. iBi5^s<D3t t° -y T zr(Dmam.NA tm^mm 

^e(D3t e 'i? 7 ^C0B8 Pife N A J; y t $1^1^ 
®. IBfi^^SOJife f T U A^f >i>T^ 4- A< 

S±llffl^ac03fe t° -^7 r -y :^'<7) y i^'f > -f J; 
y t'h^tN^#T-fe.5)o 

[O O 2 9] D V D-R v;?.T-ACDJi^tt. O 

-Age); y t:^^ < ^f-S. (S^Uffii^M-ci*. 

[0 0 3 0] *IIJS(Dff$ll-etN5 i:-Agco:*:/JM*, fsl 
-|Sftg|5<DS V - •> Jilti-V' V ^ V - V ><D)A $ A^ t) *IJ 

iS$i)6<ji-^7iT iBliz-trp-^teit/'J^uxiiii. 

T if f - AS*<'J> $ L ^ i: *l| ^ T- # , 



[0 03 1 ] <n±^m±t:^isb^:f5yii>'X\z. mm 

[0 0 3 2] f-Agfr5StLT+»^j:ft$$*-r^:ST 

- o <D^mmtmm:hizti l $ la sjiSr-JEf t^A^ t*- 

I*, e >v ^ 7 zfcnmmtuztj l t^'^izmmx- fe -a „ 
[0 0 3 3] ^ct?, ^sy^is-SSMTi/Oux^jtiSjf^r' 

fc-SEFM (Eight to FourteenModulation) |£|I0:^ 
SSt'— •S'Sl^g^^T^— -S-T-fc-S 3 T. 14T(D^I)?1S 

^^8f^.-r-5f-to, 1 4 T^p!SA<l5(ri5l-(cf^^^3 
[003 4] CCDJ: ai^Sv-'^? i::^-7--i7CDSilD^^ 

l*S?«:fc)l-J:or!g«-r^^bLTL^t^, ccD^^bttiSit 

[0 0 3 5] L*>L-:^, S-^-^^trSV-'JycD^lgllS 

mt^m^ti\z^r}xmtt^m.^it. ^-^--j^tsv- 

[0 0 3 6] iBI$)lCD;gS^?ji(*^-'i7*lCj:-3rm'tC 

y. S^-'^irS^ Lr^7--i; (t^icas-?-'^) i*tB 

[0037] lit-oT, »4fi^ff$«-V>fem^^ettlB»V 

o 

[0 0 3 8] ^^SiacD;]£:S«i#14a>:;»;:^Uie 
lill<Dife5^«Ml^(D:^^ * A<IBfil-7 - J: o T m^C 

:>c#<^<b-r^Ci:(r^i:^„ 
[0 0 3 9] 'ijt-oX. S^S^tt^i«46i>fctf)lCl±, :g 

^7 3 i£;«^ A< fe IfC -5) o 

[0 04 0] *sie8-C'i*, ^;^5^/^;^7.tBi5lc^5t^r, 

Mlr*f-r'i)ll^(0/N*;UXfiBStB#ra(0«i|^^0. 7Jil-hlc 

^<D^g^*<^T its c i ^Maj ufc. 

[004 1] Jtffc, :$:|I^S(Dff$als!^L^I**^BB-t?L^5$t 
l-S-t-r ■i>/N°>u;^SSWB#FBl(Dtil^i: I*, HI 2 ic^-r J; 5 <f 
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;U7. A<,^.S^ ^ ;|X 4 ^PbT T top + T mp * )\^^/<)\^7.<D 
ift) <0^]'^(DZtX'ki>o V^U^^/^^UXCDSfl^. DVD 
Specifications for Recordable Disk (DVD — 
R) Parti PHYSICAL SPECIFICATIONS Version 1.0 Ju 
ly 1997(rtBtt$+tfctSf*X h^^v^ffll^*ii^. 4 
T-7-^ia±T'Twd- STfey {T^^\tmiLtzl^^- 

[0 0 4 2] 

[0 0 4 3] *-r. iDibi::. *IIS£ffiJ-C?ffit>*^S(7)^ 
-Ag;!)<ll^l|ffi^SCD e- Age*: ^ t t ^fiS 
S8(DDDU-1 000 (;jK:S6 3 5 nm. NAO. 6 

/ /r— N 




O. 1 /e2 >vx>v-v;U] O. 88A^m, 1/e 
2 [^vT;U]0. 89/im. U A>f > i^i^ -f > 
iyjL>iy^)[^]0. 5 6 3. 'J A-O^ >i>^ < 
;u]o. 4 2 6) . :g±#fflgM(::fi/N^;ux^^>^xll 

^*5t#ttMCDDDU- 1 O O O (*S6 5 0 nm. NA 
O. 60. 1 /e2[^ >v-v;U] O. 8 9 // m, 

1 /e? [^-i^y^U] O. 93A<m, 'J >->t- 
>vx >'>^;U] O. 9 7 4. »JA-f>5^>vi^^ 
l=yi>7)\^]0. 6 2 8) ^ffll>fro 
[0044] ^fc. gl3lC7F-r<fc3l::. H^O. 6m 
m. h^':y^ f^V^O. 7 4 Aim(D7t?'J:^-7t<:?^- hS 
(4. IGByCift) (r-lbl T'^-r J:3?tC^b^tt3t 

xttr7FSn^TV*^MiH*^SBi^Ji2 <h Lrxe>=i- 
KlCcfcoTiaML. ^'a)±lzX/<*:/5'lcJ:y^J5S*ll 

3. ^ b!c^n$SSi^bi2mSi7b^i=>3tj:>5iSliIl4^ISlt. 

^iSli^(*5t&1^fiELf-o • 
[O O 4 5] 

[^bi] 

\ 

NEt2 2+ 




NCOCF3 



Ni 



/2 



[0 0 4 6] :i(D^5tsmm(Dmmmws\zs^L. ^ 

-IBitX h^Tv^$ffllNr> ;]S:S6 3 5 nm(7)|Bit^M 
-e[H]|E*g^g (CLV 3. 3m/"s-3. 8 m/^ s ) 
ctlBii/'^r?- (8-1 1 mW) ^^^rIBii^^Totco 
[0 0 4 7] C(Dci:3I^LTiaii*;|xfrfBltg|l»^jS:g 

6 3 5 nm-CS^L/r^^^h. jj^S 6 5 O n mT'^^ L 
f-li'&CDv^>'^if#tt^^4Si;iEl5IZ7F-ro v^^V 
^4#t±(7>l')^l:il«S>^m<)i**5i:#ailJ(?)^-r >^ - 
/^;^T:^^-<■*f T A 3 2 0 ^ffil^fco 
[0 0 4 8] CCD$g^. V*y^(DtBStfef^^flcl¥tt(7)ll 

A^b. ;ieS6 5 o nm(DS±aM;{)<«^:^3!)<St^-<tX)< 

[0 0 4 9] 'A\Z^ ^^B^CDX h^^viS^CD?A^^5t 

mm, 'V-i? f'V-^ O. 7 4 ju mCDTK 'j ^ — 7t^^- — h 

ai5l± (4. 7GB>^Jj;) 1^15^10)^1: 1 T'^L J: 5 
J^dT^k^tSit it ^ ^ >!) T V'^Bfg^* ^ IBIt H 2 ^ L r 

^J5WM3, $?>lc3fen$s^l^bg^mflg;^I^b^^:4«^M4 

[00 50] C(7)3tlBit$St*^5lz3LD V D Specific 
at ions for Recordable Disk (DVD-R) Parti 



PHYSICAL SPECIFICATIONS Version 1.0 July 1997lctH 

S?CDDDU-1000 (;S:i:6 3 5 nm. NAO. 60)|Ccto 

xum^mK /<;ux^^>^xiisj<DDDu-iooo h&^g 

35nm. NAO. 60, S^/<':7-0. 7 mW) t/< 

;UX^»>^X||S!{(DDDU-1000 (;J^S6 5 0 nm. NA 

0. 6 0. n^y^'^-O. 3mW) ^mi^X%^i>-J ^ 

[005 1 1 UiS. X h^i^viSSl*3 Ttop-4 Ttop 
-MP (4 Ttop<tl*4 TJUJllCffilN^5fesl/^;UX^C7) 
C^hrfe^) 

1 . O 2- 1 . O 3-0. 6 0 (T). 

1. 12-1. 10-0. 70 (T), 
1. 28-1. 24-0. 80 (T) 

ti^"? s-DiDmu^^^^mi^. §^(Dx h^^v>-eiB 

6^i:l^Lll]8^c7Ff o :i(Dm. K^^i^iS^^ 
f*T(7)5feii/<;uxHss^gH$S8#rei t stop^s*§/<;uxas 

l^$lTB#Fp1t eend^^^Li (= t stop- t e end) 
-rS/N';i/X,^|;fa#FBlL2 (=Ttop+Tmp* (Twd" 
3) ) CDil|-&L2/Li$^ 1 >ti:i^L^3IZ7i^-ro 

[0 0 5 2] 

[Si] 
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3Ttop = 1 .02 








4T,op = 1 .03 








MP = 0.60 






Twd{T) 


ts,cp-tee„d (T) 


Ttop+T™p*(T^3) (T) 


L2/L, 




(-L,) 


( = L2) 




4 


2.03 


1.63 


0.80 


5 


3.03 


2.23 


0.74 


6 


4.03 


2.83 


0.70 


7 


5.03 


3.43 


0.68 


8 


6.03 


4.03 


0.67 


9 


7.03 


4.63 


0.66 


10 


8.03 


5.23 


0.65 


11 


9.03 


5.83 


0.65 


14 


12.03 


7.63 


0.63 



[0 0 5 3] [a 2] 





3Tk^ = 1.12 








4Ttop = 1.10 








MP = 0.70 






Twd(T) 


tS,op-teend (T) 


T",op+T^p*{T«d-3) (T) 


L2/L, 




( = 1-1) 


( = L2} 




4 


2.10 


1.80 


0.86 


5 


3.10 


2.50 


0.81 


5 


4.10 


3.20 


0.78 


7 


5.10 


3.90 


0.76 


8 


6.10 


4.60 


0.75 


9 


7.10 


5.30 


0.75 


10 


8.10 


6.00 


0.74 


11 


9.10 


6.70 


0.74 


14 


12.10 


8.80 


0.73 



[0 0 5 4] 
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3Ttop =■ 1.28 








4T«p = 1.24 








MP = 0.80 






Twd(T) 


tStop-teendCO 


T,op+T„p*(T«a-3) CO 






(=L,) 






4 


2.24 


2.04 


0.91 


5 


3.24 


2.84 


0.88 


6 


4.24 


3.64 


0.86 


7 


5.24 


4.44 


0.85 


8 


6.24 


5.24 


0.84 


9 


7.24 


5.04 


0.83 


10 


8.24 


6.84 


0.83 


11 


9.24 


7.64 


0.83 


14 


12.24 


10.04 


0.82 



[005 5] :zHib(Dmetj:l^[^mSJ5LlS^^ 

xra|t$|TB#FBl t eend^^^Ll (= t stop-t e end) 
iz^-t ^y<)i^7.mmB^m\^2 (=Ttop+T[np* (Twd- 
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